From: Morris. Cris@Waterboards

To: Stuber, Robyn; Denton, Debra
Subject: TRE Workplan Review

Date: Monday, March 23, 2015 2:19:12 PM
Attachments:

RB4 Review of the Pomona and Whittier Narrows WRPs Initial TRE Workplan 3-23-15.docx
TIE_TRE Workplan Pomona.pdf

We have to send this review letter to County San for the TRE draft workplan tomorrow. We are
essentially asking them to:

Collect enough sample during the accelerated monitoring to complete the TIE tests
Start the TIE Toxicity Characterization testing as soon as the results are complete for the
accelerated monitoring

e Use the accelerated monitoring as the TIE screening test (so it doesn’t delay the
characterization testing)

Do the Information and Data Acquisition step, and the Facility Performance Evaluation step
at the same time as the toxicity characterization testing.
e Revise the plan and resubmit

Here is my draft letter and the workplan from County San. If you have any recommendations
concerning this letter, please let me know before 9 am tomorrow morning. Sorry for the lack of

review time, but | am hoping the recommendations above are reasonable and in the correct
direction.

Thanks much,

Cris


mailto:Cris.Morris@waterboards.ca.gov
mailto:Stuber.Robyn@epa.gov
mailto:Denton.Debra@epa.gov
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March 24, 2015



Ms. Ann T. Heil

Supervising Engineer, Technical Services Department

Joint Outfall System

1955 Workman Mill Road

Whittier, CA 90601-1400



Dear Ms. Heil:



REVIEW OF THE INITIAL INVESTIGATION TOXICITY REDUCTION EVALUATION (TRE) WORKPLAN FOR JOINT OUTFALL SYSTEM, LOCATED AT:

POMONA WATER RECLAMATION PLANT (NPDES NO. CA0053619, ORDER NO. R4-2014-0212, CI NO. 0755)

WHITTIER NARROWS WATER RECLAMATION PLANT (NPDES NO. CA0053716, ORDER NO. R4-2014-0213, CI NO. 2848)

On January 23, 2015, the Los Angeles Regional Water Quality Control Board (Regional Water Board) received your Initial Investigation Toxicity Reduction Evaluation Work Plan (TRE Work Plan) for the above-mentioned facilities. Although the Joint Outfall System (Permittee) submitted a separate TRE Workplan for each facility, it contained identical components of the TRE Workplan. Therefore, the foregoing reviews and recommendations are applicable to both TRE Workplans. 



Since the latest Toxicity Identification Evaluation (TIE)/TREs for Pomona, Saugus, and Valencia concluded and acknowledged that they were unable to identify the toxic pollutant because the toxicity was episodic, it is necessary to make adjustments to the current TIE/TRE procedures in an effort to try and successfully identify the toxicant in future TIE/TREs.  As noted in Toxicity Reduction Evaluation Guidance for Municipal Wastewater Treatment Plans, August 1999 (EPA 833-B-99-002), page 5, modifications may be needed to achieve the best possible results if the toxicity is intermittent or ephemeral. As a result, the requirements listed below are focused to increase the probability of identifying the toxicant.



The required and recommended changes to the submitted workplan are given below. 



Step 1 – Information and Data Acquisition



Regional Water Board Comments:

(a) Step 1, 2nd paragraph 

“Information and data that may relate to effluent and/or receiving water toxicity and could prove useful in planning and conducting the TRE will be collected during this step. Operations data will be examined by operations staff in order to assess facility performance. Toxicity data will be examined by SJC Biology staff. At a minimum, the following data will be reviewed.”



The paragraph above shall be revised to clearly specify that coordination between the operations and the SJC lab staff, as well as the staff responsible for the pretreatment program, is a must and shall identify the staff who will take the lead in consolidating and reviewing the findings of the data and performance review, as well as the pretreatment evaluation.  In addition, the Permittee shall identify their in-house expert, or the name of the outside contractor who will conduct the TIE.



(b) Step 1.A.a.i.

Please revise this language to: “If toxicity was observed at the immediate downstream receiving water station, and there was an absence of toxicity detected in a concurrently run upstream receiving water station (if applicable) and the outfall grab toxicity test, then it will be determined that the toxicity observed at the downstream location was not due to the effluent discharged.  In this case, the TRE process will continue until terminate after the completion of Step 1,A,a3B.”



(c) Step 1.A.a.ii.

Please revise this language to: “Verify the tests that triggered the TRE requirements have met all proper QA/QC procedures as indicated in the WET Test Method (Short Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms (U.S. EPA 2002, EPA-821-R-02-013)) and a Biology Section Quality Assurance Plan that has been approved by the Regional Water Board and Environmental Laboratory Accreditation Program (ELAP)is in place.”



(d) Step 1.A.a.iii.

Please revise this language to: “Verify the tests that triggered the TRE requirements have met all proper data analysis procedures as indicated in the WET Test Method (Short Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms (U.S. EPA 2002, EPA-821-R-02-013) and a Standard Operating Procedure (SOP) for Bioassay Data Analysis, Report Generation, and Result Verification that has been approved by the Regional Water Board and ELAP.”



(e) Step 1.A.a.iv.

Please revise this language to: “Confirm that all test acceptability criteria in the WET Test Method (Short Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms (U.S. EPA 2002, EPA-821-R-02-013)) was met for each of the tests that triggered the TRE.”



(f) Step 1.B. POTW Design and Operations Data, last paragraph.

“As noted in Section MRP Section V.A.2 of the permit, the extra receiving water sample collected during the accelerated monitoring for the test that “Failed” should be utilized as soon as possible to proceed to Step 3 (Toxicity Identification Evaluation).  This same requirement applies to the effluent sample. The Districts shall complete Step 1 and 2 while conducting Step 3.using available data and make a decision whether to move onto Step 3 (Toxicity Identification Evaluation) after completion of Steps 1 and 2 (below) or within 45 days from the time the TRE was initiated, whichever comes first. The information gathered during this process may be ongoing throughout the duration of the TRE."



Regional Water Board Comment:

As noted above, it is required to start the TIE (Step 3) as quickly as possible. Information and data acquisition and facility performance evaluation can be concurrently performed with Step 3. 



Step 2 – Facility Performance Evaluation



Regional Water Board Comments:



Please revise Step 2 – Facility Performance Evaluation to include Pretreatment Program Review.  The specific comments for the rest of the section are given below:



(a) Step 2, 1st paragraph, last sentence

“The Districts shall complete Step 2 using available data and make a decision whether to move onto while performing Step 3 (TIE).after completion of Steps 1 and 2 will be completed within 45 days from the time the TRE was initiated, whichever comes first.”



Please see Regional Water Board comment on item (g) above.



(b) Step 2.C.

Please revise this language to: “If no treatment deficiencies, in-plant sources of toxicity, or plant failures are observed:

a. Continue to Step 3: Utilize the information from Steps 1 and 2 to guide theToxicity Identification Evaluation (TIE).”



Step 3 – Toxicity Identification Evaluation (TIE)



Regional Water Board Comments:



(a) 2nd paragraph.

Please revise the first sentence to “A TIE using the outlined procedures shall be initiated as soon as the “failed” result of the accelerated monitoring is known. part of the TRE provided that Steps 1 and 2 have been completed and failed to resolve the problem. 



Please revise the last sentence: “All data provided by the contract laboratory will be analyzed by the SJCWQL Biology staff and submitted to the Regional Water Board.”

 

(b) Step 3.A:TIE screening tests 



To be able to initiate the Chronic Toxicity Characterization as soon as the accelerated test results are complete, the Regional Water Board recommends that the last accelerated monitoring test replace the TIE screening tests.  Please update 3A accordingly. 



(c) Step 3.B: Chronic Toxicity Characterization



The chronic toxicity characterization shall be started as soon as the “failed” accelerated monitoring test is complete.  Since the sample has already been classified as toxic, the Phase I TIE tests can be initiated immediately.  Please revise B. Phase I – Chronic Toxicity Characterization accordingly.  Also please spell out the all abbreviations, i.e., STS and EDTA.



As noted above, the sample for the TIE screening and characterization tests will be extra sample collected during the last accelerated monitoring testing that resulted in a “Fail”.  Please revise.



Step 4 – Toxicity Source Evaluation



Regional Water Board Comments:



As noted in an earlier comment, the pretreatment program review is to be included in the Facility Performance Evaluation.  During the Toxicity Source Evaluation, all of the information gathered during Steps 1-3 are to be evaluated to determine the source(s) of the toxicity and evaluating strategies for reducing or eliminating the substances from the discharge.  Please make adjustments to the first step accordingly.



Please address the items in the aforementioned sections, revise the TRE Work Plan accordingly, and submit the revised TRE Work Plan by April 23, 2015. If you have any questions, or would like to have a meeting to discuss, please contact Cris Morris at (213) 620-2083.



Sincerely,











Cris Morris, P.E., Chief

Municipal Permitting Unit (NPDES)







cc:	Robyn Stuber, Environmental Protection Agency, Region 9, Permits Branch (WTR-5)
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| 30u0 wasre wnmaaewewt | COUNTY SANITATION DISTRICTS
OF LOS ANGELES COUNTY

January 23, 2015
File No. 21-17.01-55

VIA ELECTRONIC MAIL

Ms. Cris Morris

California Regional Water Quality Control Board
Los Angeles Region

320 West 4th Street, Suite 200

Los Angeles, CA 90013

Dear Ms. Morris:
Initial Investigation Toxicity Reduction Evaluation (TRE) Workplan

for the Pomona and Whittier Narrows Water Reclamation Plants
(NPDES Nos. CA0053619 and CA 0053716)

On November 6, 2014, the California Regional Water Quality Control Board, Los Angeles Region
(Regional Board) adopted NPDES permits for the Pomona and Whittier Narrows Water Reclamation Plants
(WRPs). Included in the Waste Discharge Requirements (WDR), Section VI.C.2.a, and in the Monitoring
and Reporting Program (MRP), Section V.A.6., is the requirement for the "Preparation of an Initial
Investigation TRE Workplan." The Joint Outfall System" (Sanitation Districts) are required to submit the
toxicity reduction workplans for approval of the Executive Officer within 90 days of the effective date
(January 1, 2015) of the NPDES permits. Attached you will find the workplans that fulfill this requirement.

If you have any questions concerning this letter and/or attachment, please contact the undersigned at
(562) 908-4288, extension 2803.

Very truly yours,

Grace Robinson Hyde
GoomZecsne #

Ann T. Heil

Supervising Engineer
Technical Services Department

ATH:PM:Imb

cc: Veronica Cuevas-Alpuche and Raul Medina -LA Regional Board

! Ownership and operation of the Joint Outfall System is proportionally shared among the signatory parties to the amended Joint
Outfall Agreement effective July I, 1995. These parties include County Sanitation Districts of Los Angeles County Nos. 1, 2, 3, 5, 8,
15, 16, 17, 18, 19, 21, 22, 23, 28, 29, and 34, and the South Bay Cities Sanitation District of Los Angeles County.

#3212695
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POMONA WRP
INITIAL INVESTIGATION TOXICITY REDUCTION EVALUATION WORK PLAN

The following document serves as an initial investigation Toxicity Reduction Evaluation (TRE)
Work Plan for Pomona Water Reclamation Plant (WRP). The goal of the TRE is to achieve
compliance with whole effluent toxicity limits. The TRE must be implemented within 24 hours
after observing a TST result of “Fail” in one of the accelerated toxicity tests as specified in the
Monitoring and Reporting Program (MRP) Section V.A.7 of the Pomona WRP permit. This
Work Plan was developed following the recommendations from the USEPA Manual, Toxicity
Reduction Evaluation Guidance for Municipal Wastewater Treatment Plants, (EPA/833B-
99/002) and Attachment G, TRE Work Plan, of the discharge permit Order R4-2014-0212.

This Work Plan is based on six steps that must be followed if a TRE is triggered for either the
Pomona effluent and/or the immediate downstream receiving water station RSW-001D (Station
RA). These steps are as follows: 1) Information and Data Acquisition, 2) Facility Performance
Evaluation, 3) Toxicity Identification Evaluation (TIE), 4) Toxicity Source Evaluation, 5)
Toxicity Control Evaluation, and 6) Toxicity Control Implementation. As indicated in the MRP,
Section V.A.9.c, the Executive Officer shall be notified no later than 30 days from the
completion of each aspect of TRE/TIE analyses.

Once a TRE has been initiated, this Initial Investigation TRE Work Plan will immediately be
utilized. However, as indicated in the MRP, Section V.A.8.a, a detailed TRE Work Plan, revised
as appropriate for the specific toxicity event, will be submitted to the Executive Officer within 15
days of initiation of the TRE.

Routine effluent and/or receiving water monitoring for compliance determination purposes will
continue during the TRE process as directed by the MRP, Section V.A.8.d. Additional
accelerated monitoring and TRE Work Plan submissions for subsequent non-compliance at the
same location (effluent or downstream receiving water station) will not be conducted once a TRE
has begun. As indicated in the MRP, Section V.A.8.e, toxicity may be episodic and
identification of causes and reduction of sources of toxicity may not be successful in all cases.
The TRE shall be ended at any stage if concurrent compliance monitoring indicates compliance
with the median monthly effluent limitation (MMEL) and the maximum daily effluent limitation
(MDEL).

STEP 1: INFORMATION AND DATA ACQUISITION

Pomona WRP maximizes in-house treatment efficiency by maintaining consistent influent plant
loading. Parameters such as BOD, COD, suspended solids, ammonia, nitrate, turbidity, and pH
are routinely monitored to ensure treatment quality. In the event of a plant upset or operational
abnormality, the influent flow can bypass the plant completely or the secondary effluent can
overflow back into the sewer for treatment at the Joint Water Pollution Control Plant (JWPCP).

The plant operator conducts plant rounds twice a day. During these rounds, the operator checks
all plant systems for any abnormal conditions and all equipment for proper operation.
Preventative maintenance is regularly performed to minimize system failure. The plant operators
are trained on chemical handling, operation, and spill response. All chemicals are properly





labeled and are stored within a structure or containment area to prevent any unintended
discharges to the treatment process or from leaving the site. The plant also has perimeter
security fencing and facility lighting to restrict unauthorized access and prevent acts of

vandalism.

Information and data that may relate to effluent and/or receiving water toxicity and could prove
useful in planning and conducting the TRE will be collected during this step. Operations data
will be examined by operations staff in order to assess facility performance. Toxicity data will
be examined by SJC Biology staff. At a minimum, the following data will be reviewed.

A. Review of effluent and/or receiving water toxicity data

a. Confirm the effluent and/or receiving water toxicity results and verify that sources
other than recycled water discharges are not contributing to downstream receiving
water toxicity.

In the event that the toxicity was found in the immediate downstream
receiving water station (RSW-001D), review the toxicity tests that were
conducted during accelerated monitoring. If toxicity was observed at the
immediate downstream receiving water station (RSW-001D), and there
was an absence of toxicity detected in a concurrently run outfall grab
toxicity test, then it will be determined that the toxicity observed at the
downstream location was not due to the effluent discharged. In this case,
the TRE process will terminate after the completion of Step 1.A.a.

Verify the tests that triggered the TRE requirements have met all proper
QA/QC procedures as indicated in the Biology Section Quality Assurance
Plan.

Verify the tests that triggered the TRE requirements have met all proper
data analysis procedures as indicated in the Standard Operating Procedure
(SOP) for Bioassay Data Analysis, Report Generation, and Result
Verification

Confirm that all test acceptability criteria was met for each of the tests that
triggered the TRE.

If appropriate, evaluate concurrent reference toxicant test results and/or
other laboratory control performance tracking data to aid in the
determination of toxicity.

b. Evaluate general toxicity characteristics and compare to available historical data.

Determine if toxicity exhibits a temporal pattern.

If multiple test methods using differing test species were conducted on
shared samples, evaluate if there was a relative sensitivity of various test
species to the effluent and/or receiving water.





ii. Effluent and/or receiving water characteristics (i.e. pH, alkalinity,
hardness, conductivity, total residual chlorine (TRC), and dissolved
oxygen (DO)) will be examined in order to identify obvious potential toxic
constituents.

B. POTW Design and Operations Data

a. Review the following POTW design and operations information in order to
indicate possible in-plant sources of toxicity or operational problems that might
be contributing to treatment interferences and the pass through of toxicity. The
data obtained during sampling events will be compared to normal operating levels
to determine if the plant was operating normally. Operations data will be
examined by operations staff in order to assess facility performance. Ata
minimum, the following information will be examined:

i. NPDES permit requirements

1. Effluent limitations
2. Special conditions
3. Monitoring data and compliance history
ii. POTW design criteria
1. Hydraulic loading capacities
2. Pollutant loading capacities
3. Biodegradation kinetics calculations and assumptions
iii. Influent and effluent conventional pollutant data
1. Biochemical oxygen demand (BOD5)
2. Chemical oxygen demand (COD)
3. Suspended solids (SS)
4. Ammonia
5. Residual Chlorine
6. pH
iv. Process Control Data
1. Primary sedimentation — hydraulic loading capacity and BOD5 and
SS removal
2. Activated Sludge — Food-to-microorganism (F/M) ratio, mean cell
residence time (MCRT), mixed liquor suspended solids (MLSS),
sludge yield, BOD5 and COD removal
3. Secondary clarification — hydraulic and solids loading capacity,
sludge volume index, and sludge blanket depth
4. Operations Information
a. Operating logs
b. Standard operating procedures
c. Operations and maintenance practices
5. Process side-stream data

a. Qualitative assessment of the presence/absence of any filter
backwash returned to the plant (esp. during wet weather
events).





6. All chemicals used in the operation of the facility
Aluminum Sulfate
Ammonium Hydroxide
Cationic Polymer
Defoamant
Sodium Hypochlorite
f. Sodium Bisulfite
v. Any industrial discharge events, which are potential causes of the
observed toxicity, will be noted.
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b. Determine if the toxicity is apparent during certain operational events, such as
treatment upsets or when treatment units are taken offline for maintenance, or as a
result of other operating practices (e.g. excess chemical addition).

c. Determine if toxicity is apparent when the type and dose of treatment additives
change.

The Districts shall complete Step 1 using available data and make a decision whether to move
onto Step 3 (Toxicity Identification Evaluation) after completion of Steps 1 and 2 (below) or
within 45 days from the time the TRE was initiated, whichever comes first. The information
gathered during this process may be ongoing throughout the duration of the TRE.

STEP 2: FACILITY PERFORMANCE EVALUATION

All major treatment unit processes will be evaluated to identify any deficiencies or in-plant
sources of toxicity which may be contributing to effluent/receiving water toxicity. This
evaluation will use the information and data acquired in Step 1. The Districts shall complete
Step 2 using available data and make a decision whether to move onto Step 3 (Toxicity
Identification Evaluation) after completion of Steps 1 and 2 or within 45 days from the time the
TRE was initiated, whichever comes first.

A. Evaluate for any conventional pollutant treatment deficiencies, in-plant sources of
toxicity, or plant failures that may be contributing to effluent toxicity
B. If a deficiency is found:
a. Correct the deficiency before continuing with the TRE process.

I. The Districts will confirm that the deficiency was effectively corrected
within a calendar month by demonstrating compliance with the MMEL
and MDEL.

ii. If the treatment alternatives do not reduce effluent toxicity to acceptable
levels, continue to Step 3: Toxicity Identification Evaluation (TIE).

C. If no treatment deficiencies, in-plant sources of toxicity, or plant failures are observed:
a. Continue to Step 3: Toxicity Identification Evaluation (TIE).





STEP 3: TOXICITY IDENTIFICATION EVALUATION (TIE)

Toxicity tests are used in the TIE as the detector for chemicals causing effluent and/or receiving
water toxicity. TIE testing should be conducted using the species demonstrating the most
sensitive toxicity response as outlined in the MRP, Section V.A.8.b. Since the TIE process can
be lengthy, the Districts will notify the Executive Officer every 30 days after the initiation of the
TIE regarding the progress of the TIE/TRE.

A TIE using the outlined procedures will be initiated as part of the TRE provided that Steps 1
and 2 have been completed and failed to resolve the problem. The San Jose Creek Water Quality
Laboratory (SJCWQL) Biology staff, under the direct supervision of the Laboratory Supervisor,
will conduct the TIE. In the event that the SJCWQL Biology staff is unable to conduct said TIE
procedures due to unforeseen events (e.g. problems with organism health, etc.), the TIE tests will
be contracted out to a suitable outside contractor selected by the SICWQL Biology staff. All
data provided by the contract laboratory will be analyzed by the SJICWQL Biology staff.

The following USEPA manuals will be used as guidance for TIE testing: Methods for Aquatic
Toxicity Identification Evaluations: Phase | Toxicity Characterization Procedures (EPA/600/6-
91/003, 1991), Toxicity ldentification Evaluation: Characterization of Chronically Toxic
Effluents, Phase | (EPA/600/6-91/005F, 1992), Methods for Aquatic Toxicity Identification
Evaluations, Phase Il Toxicity lIdentification Procedures for Samples Exhibiting Acute and
Chronic Toxicity (EPA/600/R-92/080, 1993), and Methods for Aquatic Toxicity ldentification
Evaluations, Phase Ill Toxicity Confirmation Procedures for Samples Exhibiting Acute and
Chronic Toxicity (EPA/600/R-92/081, 1993).

A. TIE screening tests
a. Sampling
i. Effluent sampling will consist of a single 24-hour composite sample.

ii. Receiving water sampling will consist of a single grab sample.

iii. Enough sample volume should be collected for the TIE screen to run all
manipulations involved in the toxicity screen as well as any follow-up
testing for Phase I, Phase Il and Phase 111 testing (if applicable).

b. Baseline toxicity tests will be conducted on the single sample. Baseline toxicity
tests will include a no manipulation treatment and any other analyses determined
as being necessary by the SICWQL laboratory staff. These other analyses may
include specific chemical quantification, partial Phase | manipulations, and/or
concurrent source identification evaluations.

c. The Districts will use the observed effect at the critical concentration (i.e. 100%)
and identify toxicity as a 25% effect or greater.

d. The first TIE screening test will be initiated after completion of Steps 1 and 2 or
45 days after triggering the TRE, whichever comes first. If toxicity is absent in
the TIE screen, an additional TIE screen will be conducted with a new sample
within 7 days after the receipt of the results from the first screen. This screening
process will continue until toxicity is found in the screen (refer to Step 3.A.e), or
until concurrent compliance monitoring indicates that toxicity is no longer present
by passing a median monthly effluent limitation (MMEL) and the maximum daily





effluent limitation (MDEL). In this case, the TRE may end at this time.

e. If toxicity is present in any of the toxicity baseline screening tests, the TIE will
proceed to Phase | — Chronic Toxicity Characterization. A Phase | TIE will
initiate using this sample. Additional samples for TIE screens will be collected
and tested at a minimum of 30 days intervals.

B. Phase | — Chronic Toxicity Characterization

This procedure involves several bench-top treatment steps to indicate the general types of
compounds that are causing toxicity. A Phase | TIE will be conducted immediately on
any of the TIE samples that are identified as toxic during the screening process.
Manipulations for removal or alteration of effluent and/or receiving water toxicity are
then performed and the resulting treated samples are tested for toxicity. The
physical/chemical characteristics of the toxicants are indicated by the treatment steps that
reduce or enhance toxicity relative to the baseline test.

a. Ataminimum, all Phase | TIE tests will consist of the following manipulations:
i. Baseline toxicity (unaltered effluent and/or receiving water)
ii. Aeration
iii. Filtration
iv. Solid Phase Extraction (SPE) treatment (including follow-up tests on post
SPE treatment and methanol eluate when applicable)
v. STS addition
vi. EDTA addition
vii. Graduated pH adjustments

As information is obtained on the nature and variability of toxicity, additional Phase I
tests may focus on the steps that are successful in affecting toxicity. After a successful
Phase | TIE characterization, the Districts will prepare and submit a follow-up TRE Work
Plan that will detail specific procedures moving forward. These more case-specific
procedures contained in the follow-up plan may include Phase Il and Phase Il TIEs,
evaluating the treatment of effluent and/or receiving water toxicity, including bench-scale
or pilot-scale testing procedures. This follow-up plan will also include specific source
evaluation and toxicity control steps to be investigated depending on the results of the
Phase | characterization.

C. Chronic Toxicity Identification and Confirmation (Phase Il and Phase I11)

Specific manipulations to be included as part of Phase Il and Phase 111 TIE testing will be
determined based on the results of the Phase | characterization. As such, these steps will
be incorporated into a more case-specific TRE Work Plan prepared and submitted within
30 days after the completion of Phase | TIE characterization.





STEP 4. TOXICITY SOURCE EVALUATION

As toxic substances are identified and characterized, the Districts will continue the TRE by
determining the source(s) and evaluating strategies for reducing or eliminating the substances
from the discharge (Steps 4 and 5). Specific manipulations to be included as part of Step 4 will
be determined based on the results of the Phase | characterization. As such, these steps will be
incorporated into a more case-specific TRE Work Plan prepared and submitted within 30 days
after the completion of Phase | TIE characterization. Below is a potential approach for
conducting such an evaluation with specific elements to be detailed on a case-by-case basis in a
follow-up TRE Work Plan:

The Toxicity Source Evaluation is performed in two tiers whether chemical-specific or toxicity
tracking is to be performed. A chemical-specific investigation is recommended in cases where
the toxicants have been confirmed and can be traced to the responsible sewer dischargers. If the
sources of toxicants are located, the TRE can then proceed to the evaluation of local pretreatment
limits as described in Step 5. Toxicity tracking, using the refractory toxicity assessment (RTA)
approach is appropriate in situations where the TIE does not provide conclusive data on the
toxicant. This tiered tracking approach can be used to identify the sources of toxicity and/or
toxicants through a process of eliminating segments of the collections system that prove to be
non-toxic.

A. The first step of the Toxicity Source Evaluation is to review the TRE information already
gathered:

a. Review the results of the TIE

b. Review the pretreatment program data

B. Select the appropriate sampling locations on the main sewer lines.

a. Industrial users or tributary sewer lines may be selected when substantial
evidence is available on potential sources of toxicity or toxicants. Collect the
following data to determine if this is necessary:

i. Industrial Waste Survey (IWS)
1. Information on industrial users (IUs) with categorical standards or

local limits and other significant non-categorical 1Us

a. Number of 1Us

b. Discharge flow
Standard Industrial Classification (SIC) code
Wastewater flow
Types and concentrations of pollutants in the discharge
Products manufactured

6. Description of pretreatment facilities and operating practices

ii. Annual Pretreatment report

1. Schematic of sewer collection system

2. Industrial user monitoring and inspection data collected by POTW
staff

a. Discharge characterization data
b. Spill prevention and control procedures
c. Hazardous waste generation

3. 1U self-monitoring data
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Description of operations
Flow measurements
Discharge characterization data
Notice of sludge loading
Compliance schedule (if out of compliance; e.g., notice of
slug loading)
4. Technically based local limits compliance reports
5. Waste hauler monitoring data manifests
6. Evidence of POTW treatment interferences (i.e., biological process
inhibition).
C. Tier I — Involves sampling and analysis of wastewater samples collected from the main
POTW sewer lines.
a. Chemical-specific investigation of sewer lines or indirect dischargers
b. Track toxicity in sewer lines using RTA. Prior to toxicity analysis, sewer samples
are subjected to the same type of treatment as is provided by the POTW for its
influent wastewaters
i. Bench-scale POTW simulation using:
1. Sewer wastewater spiked into POTW influent
2. POTW Influent
D. Tier Il — Performed using samples collected from tributary sewer lines or point sources
on the main sewer lines found to be toxic in Tier I.
a. Chemical-specific investigation of indirect dischargers
b. RTA of sewer line tributaries and indirect dischargers
i. POTW simulation tests
ii. Inhibition tests (optional)
iii. TIE Phase I tests (optional)
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In the event that more information is needed, it may be necessary to review Tier I/1l results and
repeat testing. It also might be beneficial to obtain more information by initiating another TIE.
If additional information is not required, proceed to Step 5: Toxicity Control Evaluation.

STEPS. TOXICITY CONTROL EVALUATION

As toxic substances are identified and characterized, the Districts will continue the TRE by
determining the source(s) and evaluating strategies for reducing or eliminating the substances
from the discharge (Steps 4 and 5). Specific manipulations to be included as part of Step 5 will
be determined based on the results of the Phase | characterization. As such, these steps will be
incorporated into a more case-specific TRE Work Plan prepared and submitted within 30 days
after the completion of Phase | TIE characterization. Below is a potential approach for
conducting such an evaluation with specific elements to be detailed on a case-by-case basis in a
follow-up TRE Work Plan:

Toxicity Control Evaluation involves assessing the potential control options and selecting the
best option(s) for toxicity reduction based on technical and cost considerations. Toxicity control
may be accomplished either though the implementation of pretreatment requirements or POTW
modifications.





A. Selection Criteria - selection of the preferred toxicity control option(s) should include:
Compliance with effluent toxicity limits
Compliance with other permits
Capital, operational, and maintenance costs
Ease of implementation
Reliability

f.  Environmental impact
B. Select control alternatives based on TRE results

a. Evaluation of in-plant control alternatives

i. Process enhancement
ii. POTW modifications and additions
iii. Treatability testing

b. Evaluation of pretreatment control alternatives
i. Allowable headworks loading analysis
i. Public Education
iii. Local limits

iv. Industrial user management
v. Case-by-case permitting

Information and data review
Control alternatives assessment
Select toxicity control alternatives
Implement toxicity control alternatives
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If toxicity can be related to treatment upsets, an investigation to determine if the upsets are
related to a particular discharge should be conducted. The seasonal pattern of toxicity should
also be evaluated to see if toxicity observed coincides with industrial waste discharge patterns.

STEP 6. TOXICITY CONTROL IMPLEMENTATION

The final steps in the TRE are to implement the most efficient and effective pretreatment and/or
in-plant control options and continue with follow-up monitoring to ensure permit compliance.
The degree of effort in the implementation step will depend on the severity of the effluent
toxicity and the complexity of the selected control approaches.
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WHITTIER NARROWS WRP
INITIAL INVESTIGATION TOXICITY REDUCTION EVALUATION WORK PLAN

The following document serves as an initial investigation Toxicity Reduction Evaluation (TRE)
Work Plan for Whittier Narrows Water Reclamation Plant (WRP). The goal of the TRE is to
achieve compliance with whole effluent toxicity limits. The TRE must be implemented within 24
hours after observing a TST result of “Fail” in one of the accelerated toxicity tests as specified in
the Monitoring and Reporting Program (MRP) Section V.A.7 of the Whittier Narrows WRP
permit. This Work Plan was developed following the recommendations from the USEPA
Manual, Toxicity Reduction Evaluation Guidance for Municipal Wastewater Treatment Plants,
(EPA/833B-99/002) and Attachment G, TRE Work Plan, of the discharge permit Order R4-2014-
0213.

This Work Plan is based on six steps that must be followed if a TRE is triggered for either the
Whittier Narrows effluent and/or the immediate downstream receiving water station(s) when
toxicity cannot be attributed to upstream toxicity. These steps are as follows: 1) Information and
Data Acquisition, 2) Facility Performance Evaluation, 3) Toxicity Identification Evaluation
(TIE), 4) Toxicity Source Evaluation, 5) Toxicity Control Evaluation, and 6) Toxicity Control
Implementation. As indicated in the MRP, Section V.A.9.c, the Executive Officer shall be
notified no later than 30 days from the completion of each aspect of TRE/TIE analyses.

Once a TRE has been initiated, this Initial Investigation TRE Work Plan will immediately be
utilized. However, as indicated in the MRP, Section V.A.8.a, a detailed TRE Work Plan, revised
as appropriate for the specific toxicity event, will be submitted to the Executive Officer within 15
days of initiation of the TRE.

Routine effluent and/or receiving water monitoring for compliance determination purposes will
continue during the TRE process as directed by the MRP, Section V.A.8.d.  Additional
accelerated monitoring and TRE Work Plan submissions for subsequent non-compliance at the
same locations (effluent or downstream receiving water station) will not be conducted once a
TRE has begun. As indicated in the MRP, Section V.A.8.e, toxicity may be episodic and
identification of causes and reduction of sources of toxicity may not be successful in all cases.
The TRE shall be ended at any stage if concurrent compliance monitoring indicates compliance
with the median monthly effluent limitation (MMEL) and the maximum daily effluent limitation
(MDEL).

STEP 1: INFORMATION AND DATA ACQUISITION

Whittier Narrows WRP maximizes in-house treatment efficiency by maintaining consistent
influent plant loading. Parameters such as BOD, COD, suspended solids, ammonia, nitrate,
turbidity, and pH are routinely monitored to ensure treatment quality. In the event of a plant
upset or operational abnormality, the influent flow can bypass the plant completely or the
secondary effluent can overflow back into the sewer for treatment at the Joint Water Pollution
Control Plant (JWPCP).





The plant operator conducts plant rounds twice a day. During these rounds, the operator checks
all plant systems for any abnormal conditions and all equipment for proper operation.
Preventative maintenance is regularly performed to minimize system failure. The plant operators
are trained on chemical handling, operation, and spill response. All chemicals are properly
labeled and are stored within a structure or containment area to prevent any unintended
discharges to the treatment process or from leaving the site. The plant also has perimeter
security fencing and facility lighting to restrict unauthorized access and prevent acts of
vandalism.

Information and data that may relate to effluent and/or receiving water toxicity and could prove
useful in planning and conducting the TRE will be collected during this step. Operations data
will be examined by operations staff in order to assess facility performance. Toxicity data will be
examined by SJC Biology staff. At a minimum, the following data will be reviewed.

A. Review of effluent and/or receiving water toxicity data

a. Confirm the effluent and/or receiving water toxicity results and verify that sources
other than recycled water discharges are not contributing to downstream receiving
water toxicity.

i. In the event that the toxicity was found in any of the immediate
downstream receiving water stations, review the toxicity tests that were
conducted during accelerated monitoring. If toxicity was observed at the
immediate downstream receiving water station, and there was an absence
of toxicity detected in a concurrently run outfall grab toxicity test, then it
will be determined that the toxicity observed at the downstream location
was not due to the effluent discharged. In this case, the TRE process will
terminate after the completion of Step 1.A.a. If there is an upstream
source, a concurrent grab sample may be collected at a location
determined at the time of sampling to help further in the investigation with
toxicity source identification.

ii. Verify the tests that triggered the TRE requirements have met all proper
QA/QC procedures as indicated in the Biology Section Quality Assurance
Plan.

ii. Verify the tests that triggered the TRE requirements have met all proper
data analysis procedures as indicated in the Standard Operating Procedure
(SOP) for Bioassay Data Analysis, Report Generation, and Result
Verification

iv. Confirm that all test acceptability criteria was met for each of the tests that
triggered the TRE.

v. If appropriate, evaluate concurrent reference toxicant test results and/or
other laboratory control performance tracking data to aid in the
determination of toxicity.





b. Evaluate general toxicity characteristics and compare to available historical data.

i. Determine if toxicity exhibits a temporal pattern.

ii. If multiple test methods using differing test species were conducted on
shared samples, evaluate if there was a relative sensitivity of various test
species to the effluent and/or receiving water.

ii. Effluent and/or receiving water characteristics (i.e. pH, alkalinity,
hardness, conductivity, total residual chlorine (TRC), and dissolved
oxygen (DO)) will be examined in order to identify obvious potential toxic
constituents.

B. POTW Design and Operations Data

a. Review the following POTW design and operations information in order to
indicate possible in-plant sources of toxicity or operational problems that might
be contributing to treatment interferences and the pass through of toxicity. The
data obtained during sampling events will be compared to normal operating levels
to determine if the plant was operating normally. Operations data will be
examined by operations staff in order to assess facility performance. Ata
minimum, the following information will be examined:

i. NPDES permit requirements

1. Effluent limitations
2. Special conditions
3. Monitoring data and compliance history
ii. POTW design criteria
1. Hydraulic loading capacities
2. Pollutant loading capacities
3. Biodegradation kinetics calculations and assumptions
iii. Influent and effluent conventional pollutant data
1. Biochemical oxygen demand (BOD5)
2. Chemical oxygen demand (COD)
3. Suspended solids (SS)
4. Ammonia
5. Residual Chlorine
6. pH
iv. Process Control Data
1. Primary sedimentation — hydraulic loading capacity and BOD5 and
SS removal
2. Activated Sludge — Food-to-microorganism (F/M) ratio, mean cell
residence time (MCRT), mixed liquor suspended solids (MLSS),
sludge yield, BOD5 and COD removal
3. Secondary clarification — hydraulic and solids loading capacity,
sludge volume index, and sludge blanket depth
4. Operations Information

a. Operating logs





b. Standard operating procedures
c. Operations and maintenance practices
5. Process side-stream data
a. Qualitative assessment of the presence/absence of any filter
backwash returned to the plant (esp. during wet weather
events).
6. All chemicals used in the operation of the facility
Aluminum Sulfate
Ammonium Hydroxide
Ammonium Sulfate
Cationic Polymer
Defoamant
Ferrous Chloride
Sodium Hypochlorite
h. Sodium Bisulfite
v. Any industrial discharge events, which are potential causes of the
observed toxicity, will be noted.
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b. Determine if the toxicity is apparent during certain operational events, such as
treatment upsets or when treatment units are taken offline for maintenance, or as a
result of other operating practices (e.g. excess chemical addition).

c. Determine if toxicity is apparent when the type and dose of treatment additives
change.

The Districts shall complete Step 1 using available data and make a decision whether to move
onto Step 3 (Toxicity Identification Evaluation) after completion of Steps 1 and 2 (below) or
within 45 days from the time the TRE was initiated, whichever comes first. The information
gathered during this process may be ongoing throughout the duration of the TRE.

STEP 2: FACILITY PERFORMANCE EVALUATION

All major treatment unit processes will be evaluated to identify any deficiencies or in-plant
sources of toxicity which may be contributing to effluent/receiving water toxicity. This
evaluation will use the information and data acquired in Step 1. The Districts shall complete
Step 2 using available data and make a decision whether to move onto Step 3 (Toxicity
Identification Evaluation) after completion of Steps 1 and 2 or within 45 days from the time the
TRE was initiated, whichever comes first.

A. Evaluate for any conventional pollutant treatment deficiencies, in-plant sources of
toxicity, or plant failures that may be contributing to effluent toxicity
B. If a deficiency is found:
a. Correct the deficiency before continuing with the TRE process.
I. The Districts will confirm that the deficiency was effectively corrected
within a calendar month by demonstrating compliance with the MMEL
and MDEL.





ii. If the treatment alternatives do not reduce effluent toxicity to acceptable
levels, continue to Step 3: Toxicity Identification Evaluation (TIE).
C. If no treatment deficiencies, in-plant sources of toxicity, or plant failures are observed:
a. Continue to Step 3: Toxicity Identification Evaluation (TIE).

STEP 3: TOXICITY IDENTIFICATION EVALUATION (TIE)

Toxicity tests are used in the TIE as the detector for chemicals causing effluent and/or receiving
water toxicity. TIE testing should be conducted using the species demonstrating the most
sensitive toxicity response as outlined in the MRP, Section V.A.8.b. Since the TIE process can
be lengthy, the Districts will notify the Executive Officer every 30 days after the initiation of the
TIE regarding the progress of the TIE/TRE.

A TIE using the outlined procedures will be initiated as part of the TRE provided that Steps 1
and 2 have been completed and failed to resolve the problem. The San Jose Creek Water Quality
Laboratory (SJCWQL) Biology staff, under the direct supervision of the Laboratory Supervisor,
will conduct the TIE. In the event that the SJCWQL Biology staff is unable to conduct said TIE
procedures due to unforeseen events (e.g. problems with organism health, etc.), the TIE tests will
be contracted out to a suitable outside contractor selected by the SICWQL Biology staff. All
data provided by the contract laboratory will be analyzed by the SJCWQL Biology staff.

The following USEPA manuals will be used as guidance for TIE testing: Methods for Aquatic
Toxicity ldentification Evaluations: Phase | Toxicity Characterization Procedures (EPA/600/6-
91/003, 1991), Toxicity Identification Evaluation: Characterization of Chronically Toxic
Effluents, Phase | (EPA/600/6-91/005F, 1992), Methods for Aquatic Toxicity Identification
Evaluations, Phase Il Toxicity Identification Procedures for Samples Exhibiting Acute and
Chronic Toxicity (EPA/600/R-92/080, 1993), and Methods for Aquatic Toxicity ldentification
Evaluations, Phase Il Toxicity Confirmation Procedures for Samples Exhibiting Acute and
Chronic Toxicity (EPA/600/R-92/081, 1993).

A. TIE screening tests

a. Sampling
i. Effluent sampling will consist of a single 24-hour composite sample.

ii. Receiving water sampling will consist of a single grab sample.

iii. Enough sample volume should be collected for the TIE screen to run all
manipulations involved in the toxicity screen as well as any follow-up
testing for Phase I, Phase 11 and Phase 111 testing (if applicable).

b. Baseline toxicity tests will be conducted on the single sample. Baseline toxicity
tests will include a no manipulation treatment and any other analyses determined
as being necessary by the SICWQL laboratory staff. These other analyses may
include specific chemical quantification, partial Phase | manipulations, and/or
concurrent source identification evaluations.

c. The Districts will use the observed effect at the critical concentration (i.e. 100%)
and identify toxicity as a 25% effect or greater.

d. The first TIE screening test will be initiated after completion of Steps 1 and 2 or





45 days after triggering the TRE, whichever comes first. If toxicity is absent in
the TIE screen, an additional TIE screen will be conducted with a new sample
within 7 days after the receipt of the results from the first screen. This screening
process will continue until toxicity is found in the screen (refer to Step 3.A.e), or
until concurrent compliance monitoring indicates that toxicity is no longer present
by passing a median monthly effluent limitation (MMEL) and the maximum daily
effluent limitation (MDEL). In this case, the TRE may end at this time.

e. If toxicity is present in any of the toxicity baseline screening tests, the TIE will
proceed to Phase | — Chronic Toxicity Characterization. A Phase | TIE will
initiate using this sample. Additional samples for TIE screens will be collected
and tested at a minimum of 30 days intervals.

B. Phase | — Chronic Toxicity Characterization

This procedure involves several bench-top treatment steps to indicate the general types of
compounds that are causing toxicity. A Phase | TIE will be conducted immediately on
any of the TIE samples that are identified as toxic during the screening process.
Manipulations for removal or alteration of effluent and/or receiving water toxicity are
then performed and the resulting treated samples are tested for toxicity. The
physical/chemical characteristics of the toxicants are indicated by the treatment steps that
reduce or enhance toxicity relative to the baseline test.

a. Ataminimum, all Phase | TIE tests will consist of the following manipulations:
i. Baseline toxicity (unaltered effluent and/or receiving water)
ii. Aeration
iii. Filtration
iv. Solid Phase Extraction (SPE) treatment (including follow-up tests on post
SPE treatment and methanol eluate when applicable)
v. STS addition
vi. EDTA addition
vii. Graduated pH adjustments

As information is obtained on the nature and variability of toxicity, additional Phase I
tests may focus on the steps that are successful in affecting toxicity. After a successful
Phase | TIE characterization, the Districts will prepare and submit a follow-up TRE Work
Plan that will detail specific procedures moving forward. These more case-specific
procedures contained in the follow-up plan may include Phase Il and Phase Il TIEs,
evaluating the treatment of effluent and/or receiving water toxicity, including bench-scale
or pilot-scale testing procedures. This follow-up plan will also include specific source
evaluation and toxicity control steps to be investigated depending on the results of the
Phase | characterization.

C. Chronic Toxicity ldentification and Confirmation (Phase Il and Phase I11)

Specific manipulations to be included as part of Phase 11 and Phase 1l TIE testing will be
determined based on the results of the Phase | characterization. As such, these steps will





be incorporated into a more case-specific TRE Work Plan prepared and submitted within
30 days after the completion of Phase | TIE characterization.

STEP 4. TOXICITY SOURCE EVALUATION

As toxic substances are identified and characterized, the Districts will continue the TRE by
determining the source(s) and evaluating strategies for reducing or eliminating the substances
from the discharge (Steps 4 and 5). Specific manipulations to be included as part of Step 4 will
be determined based on the results of the Phase | characterization. As such, these steps will be
incorporated into a more case-specific TRE Work Plan prepared and submitted within 30 days
after the completion of Phase | TIE characterization. Below is a potential approach for
conducting such an evaluation with specific elements to be detailed on a case-by-case basis in a
follow-up TRE Work Plan:

The Toxicity Source Evaluation is performed in two tiers whether chemical-specific or toxicity
tracking is to be performed. A chemical-specific investigation is recommended in cases where
the toxicants have been confirmed and can be traced to the responsible sewer dischargers. If the
sources of toxicants are located, the TRE can then proceed to the evaluation of local pretreatment
limits as described in Step 5. Toxicity tracking, using the refractory toxicity assessment (RTA)
approach is appropriate in situations where the TIE does not provide conclusive data on the
toxicant. This tiered tracking approach can be used to identify the sources of toxicity and/or
toxicants through a process of eliminating segments of the collections system that prove to be
non-toxic.

A. The first step of the Toxicity Source Evaluation is to review the TRE information already
gathered:

a. Review the results of the TIE

b. Review the pretreatment program data

B. Select the appropriate sampling locations on the main sewer lines.

a. Industrial users or tributary sewer lines may be selected when substantial
evidence is available on potential sources of toxicity or toxicants. Collect the
following data to determine if this is necessary:

i. Industrial Waste Survey (IWS)
1. Information on industrial users (IUs) with categorical standards or

local limits and other significant non-categorical 1Us

a. Number of 1Us

b. Discharge flow
Standard Industrial Classification (SIC) code
Wastewater flow
Types and concentrations of pollutants in the discharge
Products manufactured

6. Description of pretreatment facilities and operating practices

ii. Annual Pretreatment report

1. Schematic of sewer collection system

2. Industrial user monitoring and inspection data collected by POTW
staff

a. Discharge characterization data
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b. Spill prevention and control procedures
c. Hazardous waste generation
3. 1U self-monitoring data
a. Description of operations
b. Flow measurements
c. Discharge characterization data
d. Notice of sludge loading
e. Compliance schedule (if out of compliance; e.g., notice of
slug loading)
4. Technically based local limits compliance reports
5. Waste hauler monitoring data manifests
6. Evidence of POTW treatment interferences (i.e., biological process
inhibition).
C. Tier I — Involves sampling and analysis of wastewater samples collected from the main
POTW sewer lines.
a. Chemical-specific investigation of sewer lines or indirect dischargers
b. Track toxicity in sewer lines using RTA. Prior to toxicity analysis, sewer samples
are subjected to the same type of treatment as is provided by the POTW for its
influent wastewaters
i. Bench-scale POTW simulation using:
1. Sewer wastewater spiked into POTW influent
2. POTW Influent
D. Tier Il — Performed using samples collected from tributary sewer lines or point sources
on the main sewer lines found to be toxic in Tier I.
a. Chemical-specific investigation of indirect dischargers
b. RTA of sewer line tributaries and indirect dischargers
i. POTW simulation tests
ii. Inhibition tests (optional)
iii. TIE Phase | tests (optional)

In the event that more information is needed, it may be necessary to review Tier I/1l results and
repeat testing. It also might be beneficial to obtain more information by initiating another TIE.
If additional information is not required, proceed to Step 5: Toxicity Control Evaluation.

STEP 5. TOXICITY CONTROL EVALUATION

As toxic substances are identified and characterized, the Districts will continue the TRE by
determining the source(s) and evaluating strategies for reducing or eliminating the substances
from the discharge (Steps 4 and 5). Specific manipulations to be included as part of Step 5 will
be determined based on the results of the Phase | characterization. As such, these steps will be
incorporated into a more case-specific TRE Work Plan prepared and submitted within 30 days
after the completion of Phase | TIE characterization. Below is a potential approach for
conducting such an evaluation with specific elements to be detailed on a case-by-case basis in a
follow-up TRE Work Plan:





Toxicity Control Evaluation involves assessing the potential control options and selecting the
best option(s) for toxicity reduction based on technical and cost considerations. Toxicity control
may be accomplished either though the implementation of pretreatment requirements or POTW
modifications.

A. Selection Criteria - selection of the preferred toxicity control option(s) should include:
Compliance with effluent toxicity limits
Compliance with other permits
Capital, operational, and maintenance costs
Ease of implementation
Reliability

f. Environmental impact
B. Select control alternatives based on TRE results

a. Evaluation of in-plant control alternatives

I. Process enhancement
ii. POTW modifications and additions
iii. Treatability testing

b. Evaluation of pretreatment control alternatives
i. Allowable headworks loading analysis
i. Public Education
ii. Local limits

iv. Industrial user management
v. Case-by-case permitting

Information and data review
Control alternatives assessment
Select toxicity control alternatives
Implement toxicity control alternatives
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If toxicity can be related to treatment upsets, an investigation to determine if the upsets are
related to a particular discharge should be conducted. The seasonal pattern of toxicity should
also be evaluated to see if toxicity observed coincides with industrial waste discharge patterns.

STEP 6. TOXICITY CONTROL IMPLEMENTATION

The final steps in the TRE are to implement the most efficient and effective pretreatment and/or
in-plant control options and continue with follow-up monitoring to ensure permit compliance.
The degree of effort in the implementation step will depend on the severity of the effluent
toxicity and the complexity of the selected control approaches.
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